Replication regions of Sinorhizobium meliloti plasmids.
The replication (rep) regions of small plasmids from three Sinorhizobium meliloti strains were cloned by marker rescue. Two unique replication regions were identified, one of which was common to two different strains. Plasmid pBB83 carried a 7.2 kbp rep region from a 42 kbp plasmid, and pBB84 carried a 4.5 kbp rep region from a 36 kbp plasmid. The cloned rep regions were of different compatibility types, and were capable of displacing their parent plasmids from S. meliloti. Neither could function in a PolA- strain of Escherichia coli. The cloned replication regions were less stable in S. meliloti than their parent plasmids. The rep genes for each plasmid were localized to less than 2.5 kbp segments. Sequencing data revealed that the pBB83 Rep protein is uncommon, with partial identity to a protein encoded by a plasmid from S. meliloti GR4 [Mercado-Blanco, J., Olivares, J., 1994. The large nonsymbiotic plasmid pRmeGR4a of Rhizobium meliloti GR4 encodes a protein involved in replication that has homology with the RepC protein of Agrobacterium plasmids. Plasmid 32, 75-79]. However, the cloned DNA fragment also contains a truncated segment of the common repABC genes, suggesting that the parent plasmid contained two sets of replication genes. Other genes and an IS-element within the insert are most closely related to sequences derived from the Rhizobiaceae family, suggesting that the plasmid has a limited host range. In contrast, the pBB84 rep region contained genes similar to those associated with several broad host-range plasmids, and its Rep protein is related to that of a Pseudomonas aeruginosa broad host-range plasmid, pVS1 [Heeb, S., Itoh, Y., Nishijyo, T., Schnider, U., Keel, C., Wade, J., Walsh, U., O'Gara, F., Haas, D., 2000. Small, stable shuttle vectors based on the minimal pVS1 replicon for use in gram-negative, plant-associated bacteria. Mol. Plant-Microbe Interact. 13, 232-237]. The pBB84 rep region also includes a probable origin of replication, consisting of DNA boxes flanking a series of direct repeats and an AT-rich sequence.